A recent study has shown that EphB1, a receptor for ephrin-2, guides selected retinofugal axons into the pathway from the retina to the cerebral hemisphere on the same side of the body. Another shows that the transcription factor Zic2 is also important in this 'uncrossed' pathway. Does Zic2 regulate EphB1?
The long pathway from the eye to the brain has many thousands of axons, about 50,000 in mice [1] and a million in humans [2] , each arising from one retinal cell. Each axon must find its correct terminal station(s), and in mammals there are six or more, depending on how one counts [3] . Further, there are three or more functionally distinct retinal cell types, each distributing to a characteristic set of terminal stations [4, 5] . The mechanisms that guide axons into their correct course are only partially understood, but two recent studies [6, 7] have clarified one important feature by showing molecular determinants of the 'uncrossed' course that some axons take at the midline.
In most mammals, as in many other vertebrates, each eye sees more than half the visual field (Figure 1) , and each cerebral hemisphere receives a mapped projection of just half the visual field. The binocular part of the visual field is represented twice in each hemisphere, so that the messages from the two eyes can be matched centrally. Terminal stations receive from the visual hemifield of the opposite side, because each hemisphere, in general, deals with events on the opposite side of the body. For an orderly representation of the binocular hemifield, the pathway from each eye must split, most axons crossing at the optic chiasm and a minority not crossing.
Mice Another question concerns the controls that lead each functionally distinct component to its appropriate end stations. The albino abnormality presents further questions. It has been suggested that the abnormality may be due to a change in the rate at which retinal cells are generated [16, 17] , influenced by melanin production in nearby retinal pigment cells. This possible relationship can, perhaps, now be subjected to some rigorous tests. What happens to cell divisions in the region of Zic2 expression? What, precisely, are the temporal relationships of Zic2 expression, melanin production, cell division and the uncrossed pathway in different parts of the retina? Is cell production modified even in regions like the tapetal portion of the cat or ferret retina, which lacks melanin but gives rise to an abnormal uncrossed pathway?
A further, intriguing question concerns related actions of Zic2. The three Zic genes (Zic1, Zic2 and Zic3) are expressed in the brain and eyecup early in development before the uncrossed pathway forms, and mutations of Zic2 produce holoprosencephaly, a fused forebrain, occasionally associated with cyclopia in mutant mice [18, 19] . Perhaps these are quite independent actions, but their relationship to earlier observations of Jacobson [20] merit thought and exploration. He found that in early development of Xenopus, a small group of cells crosses from one hemisphere to the other. These cells form the region of the optic chiasm as well as the retinal region that in the adult gives rise to the uncrossed pathway. How is this migration across the midline related to the separation of the hemispheres on the one hand, and to determining the course of the axons that stay in their own hemisphere, on the other?
